Individuals with unilateral trans-femoral amputations due to non-vascular causes were studied in a mailed survey designed to investigate health-related quality of life (HRQL), prosthetic use and problems. The Swedish SF-36 Health Survey and a structured questionnaire designed for trans-femoral amputees were used. The series consisted of 97 subjects (60 men, 37 women), aged 20 to 69 years with a mean of 22 years since the amputation. Trauma was the cause of amputation in 55%, tumour in 35% and other causes in 10%. Ninety-two (92) subjects (95%) had a prosthesis and 80 (82%) used it daily. General HRQL was significantly lower than Swedish age-and gender-matched norms in all dimensions as measured by SF-36. Most frequently reported problems that had led to reduction in quality of life were heat/sweating in the prosthetic socket (72%), sores/skin irritation from the socket (62%), inability to walk in woods and fields (61%) and inability to walk quickly (59%). Close to half were troubled by stump pain (51%), phantom limb pain (48%), back pain (47%) and pain in the other leg (46%). One fourth considered themselves to have a poor or extremely poor overall situation. Transfemoral amputation, due to non-vascular causes, has an evident impact on quality of life and there are considerable problems related to the amputation and the prosthesis. Efforts to improve the physical and the psychological well-being for this group, with a long life expectancy, are needed.
Introduction
Health-related quality of life (HRQL) is a normative concept concerning the perception of an individual of his or her degree of physical, psychological and social well-being and the effects that illness and treatment have on daily life (Jette, 1993; Muldoon et al., 1998) . It is considered especially important to study HRQL in groups with chronic conditions when the goal of care is "to make the patient's life as comfortable, functional and satisfying as possible" (Sullivan et al, 1999) . Amputation of a limb undoubtedly means a dramatic change of the situation of life for the person involved. Studies have shown that persons with a lower limb amputation have decreased HRQL (Pell et al, 1993; Smith et al, 1995; Hart, 1999; Legro et al, 1999; Pezzin et al, 2000) , increased incidence of depression (Kashani et al., 1993) and increased social discomfort (Rybarczyk et al, 1992) .
The majority of lower limb amputations in Scandinavia today are performed due to peripheral vascular disease; mortality as well as average age is high in these cases (Pohjolainen and Alaranta, 1988 and 1998; Eneroth and Persson, 1992; Ebskov, 1992 Ebskov, , 1996 Ebskov, and 1999 . Individuals with trans-femoral amputation due to causes other than peripheral vascular disease comprise a minority, but this group consists of younger persons generally having a long life expectancy. No study, separately analysing HRQL in persons with trans-femoral amputation due to non-vascular causes, has been found. The purpose of this study was to describe HRQL, prosthetic use and problems in individuals with an established unilateral trans-femoral amputation due to causes other than peripheral vascular disease.
Methods

Subjects
Inclusion criteria were: unilateral trans-femoral amputation at least two years ago due to causes other than peripheral vascular disease, age 20-70 years at inclusion and the ability to read and understand the Swedish language. A two-year interval since the amputation was considered adequate time for the individual to have adjusted to the disability and for the function with the prosthesis to have become stable. Invitations to participate in the study were distributed to 197 possible subjects through two Swedish associations for amputees and six orthopaedic workshops and/or walkingschool units. Interested participants replied directly to the investigators. The investigators then mailed a complete set of forms with information about volunteer status, anonymity and the right to discontinue participation. Those who failed to answer got two reminders, together with questions about whether the inclusion criteria were fulfilled or not, and a single question concerning their overall situation. Fifty-one (51) subjects did not fulfil the inclusion criteria and 6 had received more than one inquiry. Ninety-seven (97) of 140 possible participants answered the questionnaires. Of the 43 nonrespondents, 15 answered the basic question about inclusion. Data collection was performed during one year starting in February 1999. The study was approved by the Human Research Ethics Committee at the Medical Faculty, Goteborg University.
Measurements
Two self-administered questionnaires were used; the Swedish SF-36 Health Survey (SF-36) (Sullivan et al., 1994) and a questionnaire designed by the authors. Demographic and clinical data were recorded on a separate form. SF-36 was constructed to measure general health in terms of "basic human values such as functioning and emotional well-being" (Ware Jr and Sherbourne, 1992) . The tool is divided into eight different dimensions of the concept of HRQL; Physical Functioning (PF), Role Functioning-Physical (RP), Bodily Pain (BP), General Health (GH), Vitality (VT), Social Functioning (SF), Role Functioning-Emotional (RE) and Mental Health (MH). The first four dimensions reflect principally the perception of the physical health status and the following four the perception of the physiological well-being.
Each dimension results in a subscore in which a higher figure of percentage indicates better function, health or well-being with less pain. SF-36 is not specific to any subgroup of people and can thus be used to compare individuals with and without medical problems or different types of disability. Reliability and validity is well documented and a Swedish population-based norm on 8930 individuals is available (Sullivan et al., 1994) . In the present study an age-and gender-matched control group of 1067 individuals from this norm was extracted.
The questionnaire designed by the authors is divided into three main sections: current prosthetic use, current level of function with the prosthesis and current problems. All questions are structured. The section concerning current problems comprises 30 paired questions, one part about problems perceived during the last four weeks and the other about their impact on quality of life. Of those 30 questions, 10 concern problems regardless of prosthetic use and 20 concern problems in connection with prosthetic use. Answers are given in a so-called five-degree Likert scale (no problem, slight problem, moderate problem, considerable problem and a great deal of problem; no reduction, slight reduction, moderate reduction, considerable reduction and extreme reduction of quality of life, respectively). In a final question the participant is asked to summarise his or her overall situation as an amputee. Prior to the present investigation experienced trans-femoral amputees, not included in the study, reviewed the content of the questionnaire. Further development and testing of reliability and validity of the instrument are ongoing.
Statistics
Descriptive statistics were used., For calculations of differences between the study group and control group, concerning SF-36, Fisher's nonparametric permutation test was used (Good, 2000) . Current problems and their impact on quality of life were calculated in two ways. First, the percentage of individuals who identified each item as a "moderate" problem or worse and resulted in at least a "moderate" reduction in quality of life was calculated. Next, the smaller percentage of those who identified each item as a "considerable" problem or worse that resulted in at least a "considerable" reduction in quality of life was calculated. 
Results
Demographic and clinical data are shown in Table 1 . Medical problems other that the amputation were present in 35 individuals (36%). Most common were joint-, muscle-and skeleton-related conditions (n=16, 16%) followed by vascular and heart diseases including diabetes and hypertension (n=15, 15%).
HRQL as measured by SF-36
Mean subscores of SF-36 in the study population and controls are given in Figure 1 . The group of individuals with a trans-femoral amputation had significantly lower subscores compared to the Swedish age-and gendermatched control group in all eight dimensions. Analysis of each individual, in the series, showed that 5 cases scored normal values in all dimensions (within the 95% confidence interval of the control group).
Current prosthetic use and function
Ninety-two (92) subjects (95%) had a prosthesis (90% suction suspension, 10% other suspension), 5 (5%) had no prosthesis. Two (2) of those having a prosthesis never used it. Altogether 7 (7%) never used a prosthesis, 10 (11%) used a prosthesis less than daily and 80 (82%) used a prosthesis daily. Table 2 shows hours per day of normal prosthetic use, the amount who preferred to wear the prosthesis all the time spent at home and outdoors and the use of walking aids for the 90 subjects who were prosthetic users. Of those 61 working or studying 93% used their prosthesis all time spent at work or school.
Analysis of walking habits outdoors (without stopping) showed that during the last three months 85% had walked 50 metres, 63% 200 metres, 35% 500 metres and 14% two kilometres at least several days every week.
Thirty (30) subjects (33%) had been forced to refrain from wearing the prosthesis for a whole day or more during the last three months. The most common reasons (more than one alternative could be given) were skin problems on the stump (n=23), bad fit of the prosthesis (n=15), pain in the stump (n=ll), broken prosthesis (n=10) and phantom limb pain (n=9).
Current problems
The proportion of individuals who stated a "moderate" or worse problem that had led to at least a "moderate" reduction in quality of life as well as the amount who stated a "considerable" or worse problem that had led to at least a "considerable" reduction in quality of life are presented in Table 3 . In 23 of the 30 questions, at least one third of the participants stated a "moderate" or worse problem that had led to a "moderate" or worse reduction in quality of life. Participants' views of their overall situation as an amputee showed that 46% considered it to be good or extremely good, 29% average and 25% poor or extremely poor.
Discussion
Of approximately 2,500 major lower limb amputations performed in Sweden every year only close to 70 cases are due to trauma or tumour (Persson, 1997) . A non-random method for the study was chosen since there is presently no national registration of persons with a lower limb amputation. This way of recruiting participants might be a source of error. Individuals with no membership in an amputee association and infrequent contact with an orthopaedic workshop rehabilitation unit may not have been reached. On the other hand, this could include both persons with high or low quality of life and those with excellent or poor prosthetic function. The responses rate for individuals identified are high and, as this group of amputees is rare, the authors believe that they have reached a substantial proportion of the trans-femoral amputees in Sweden. An analysis of non-respondents was possible to perform in 15 subjects (13 men, 2 women). All fulfilled the inclusion criteria but did not want to participate. Ten (10) answered the question "How would you summarise your overall situation as an amputee?" The response rate harmonised fairly well with those of the study series (good or extremely good 50%, average 30%, poor or extremely poor 20%). Thus the non-respondents did not seem to differ from the respondents in this regard. *Question with missing answers **Reflects not problems during the last four weeks but last summer or winter season SF-36 was chosen to measure general aspects of HRQL because of its capacity to describe physical function and changes in health due to injury (Kopjar, 1996) , the presence of norms for the Swedish population and the possibility to compare results with others. The results are in line with previous studies of lower limb amputees investigated with this instrument (Hart, 1999; Legro et al. 1999; Pezzin et al., 2000) . Hart (1999) noted, in a study of 840 subjects (42% non-vascular causes, 19% transfemoral), that "disability associated with lower limb prosthetic need is primarily physical". In that study dimensions reflecting the psychological well-being were shown to be at a level comparable to normal controls but those concerning physical functioning were shown to be significantly lower. This study group scored statistically significantly lower than the Swedish norm in all eight subscores, but differences were greater in those reflecting physical functioning (Fig. 1) . In a study by Pezzin et al. (2000) , including 78 persons with an amputation due to injury (20% trans-femoral), differences between the American norm and study sample were largest in subscales reflecting physical functioning (PF), role function-physical (RP) and bodily pain (BP). The authors' showed the same pattern. A study of 20 traumatic transtibial subjects showed however scores closer to the normal than in the present study (Smith et al, 1995) . It is well-known that individuals with a trans-femoral amputation, in general, have poorer outcomes and functional capacity than those having a trans-tibial amputation (Kegel et al., 1978; Holden and Fernie, 1987; Medhat et al., 1990; Gauthier-Gagnon et al, 1998 and . The mean scores in this study of SF-36 are in addition in line with a series of 320 Swedish individuals with traumatic spinal cord injury (mean age 42 years, 18% women) (Westgren and Levi, 1998) which underlines the impact a trans-femoral amputation has on life. Despite the lower average scores a small subset was identified that appeared to have excellent HRQL. All were men, working or studying fulltime and they were normally using their prosthesis > 15 hours every day.
In accordance with Walker et al. (1994) a majority of participants normally used their prosthesis on a daily basis (Table 2) . General reasons to choose not to wear the prosthesis were pain while using it and to air and rest the stump to protect it and/or to heal it from sores. To be forced to refrain entirely from using the prosthesis and to be troubled by being with other people when not wearing it showed in reduced quality of life among 38 and 40% respectively of participants (Table 3) . Not surprisingly and in accordance to findings of Gauthier-Gagnon et al. (1998) participants to a greater extent choose to use their prosthesis all the time spent at outdoor activities and to work or school rather than all the time spent at home.
The high percentages of the answer "moderate" or worse in Table 3 emphasise difficulties and problems that are perceived among persons with a trans-femoral amputation. All 30 questions but 2, reflect problems experienced during the last four weeks. Two questions however, reflect problems during the last summer or winter season. This time span is due to large differences in temperature in Sweden during the year. Heat and sweating inside the prosthetic socket during summer proved to be the most common cause for reduced quality of life (72%) followed by sores, chafing and skin irritation on the stump (62%). Comfort while using the prosthesis and avoidance of sores, blisters and rashes on the stump have previously been ranked as very important in the use of a prosthesis (Nielsen, 1991; Legro et al, 1999) and Walker et al. (1994) reported skin breakdown problems among 45% of traumatic trans-femoral amputees. Good comfort while using a prosthesis is not only an issue while standing and walking but also while sitting (Legro et al, 1999) . In the study 44% had problems with sitting that reduced their quality of life. Further, the same amount stated that the prosthesis had caused increased wear of clothes to the extent that quality of life was affected. Previous studies confirm that a lower limb prosthesis influences the choice of clothes. (Nicholas et al, 1993; Legro et al, 1999) . Among individuals with a trans-femoral prosthesis this problem could be assumed to be even more prominent since the proximal edge of the socket and the prosthetic knee may cause tears in clothing. A majority of all these problems originate in one way or another from the prosthetic socket. Analysis of socket design, kind of suspension and choice of prosthetic components were however not included in this study and the results should therefore be seen as a survey of the current situation for individuals in Sweden, who have a non-vascular trans-femoral amputation, without correlation to the type of prosthesis. A bone anchored prosthesis might be one way to reduce socket-related problems (Brånemark et al., 1996) . No persons having a bone anchored amputation prosthesis were included in this investigation.
Frequent occurrence of different kinds of pain among persons with a lower limb amputation have previously been reported (Walker et al, 1994; Smith et al, 1999; Ehde et al. (2000) ; Pezzin et al, 2000) . Ehde et al. (2000) requested future studies to focus on the impact pain has on quality of life in this sample. Among the participants in this study close to half suffered from phantom limb pain, back pain, pain in the stump (while standing and walking) and pain in the other leg to the extent that quality of life was reduced. Another 36-38% reported the same degree of problems with pain in the shoulders and in the stump when not wearing the prosthesis (Table 3) .
Limping and waddling have been reported to occur frequently among persons with a transfemoral amputation (Boonstra et al., 1994; Jaegers et al., 1995) . Among participants 52% were troubled by their way of walking. Further, walking with a trans-femoral prosthesis has been shown to increase energy expenditure and reduce walking speed (Waters et al., 1976; Huang et al., 1979; Donn and Roberts, 1992; Jaegers et al, 1993; Boonstra et al, 1993) . These facts can explain the results concerning walking habits outdoors. Walking distances of 600 metres or more are required to be considered "an independent community ambulator" in the American society (Lerner-Frankiel et al, 1986) . It is noteworthy that not more than 35% in this series reported regularly walking habits near this distance. It is important to note that the results do not reflect the ability to walk, but the distances one in fact has walked without stopping during the last three months. Having difficulty using public transport is another problem reported among individuals with a lower limb amputation (Nicholas et al, 1993; Walker et al, 1994; Burger et al. 1997; Gauthier-Gagnon et al, 1998) . In this study 47% stated that this problem had reduced their quality of life (Table 3) .
Finally, answers to the summarising question indicate that the majority of participants considered their overall situation to be average or good (75% average to extremely good). However, one fourth considered their situation to be poor or extremely poor. This -is in accordance with a study by Walker et al (1994) on traumatic amputees where 21% of the transfemoral participants considered themselves to be very disabled.
Conclusions
This study shows that persons with an established non-vascular unilateral transfemoral amputation have impaired quality of life. Although a majority (82%) uses a prosthesis every day they still have substantial problems reducing their quality of life. Most frequent problems were heat and sweating in the prosthetic socket (72%). sores/chafing and skin irritation from the prosthetic socket (62%), being unable to walk in wood and fields (61%) and being unable to walk quickly (59%). Moreover, regardless of prosthetic use, close to half were troubled with phantom limb pain, back pain and pain in the other leg. Finally, one fourth considered themselves to have a poor or extremely poor overall situation. Trans-femoral amputation due to non-vascular causes, in most cases, has an evident impact on quality of life and there are considerable problems related to the amputation and the prosthesis. Thus, improving the physical and psychological wellbeing for this group of individuals is an important and challenging task. 
